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#3* 10 — 370799 

t^itti^i. i~i. 7v&£rtm<D5*>fr*>m&nz>'j>te<£ : &im<D 
[»*«2] »*fcig*ffi©iaK:»3fefc*&^tf»&«tt> ««cx*;i/3f- 

7c*f fc. i. 5j^JhT?&£^©3t3fr£Skms^&< £=fc l 

ttfttfl. 8 — 2. 4 ^feS5t^©^^*^^litiS^^< i:* i®Ojt;i^d i: 
MiaM^t?3i:$:#^:i:i-s^#x^^ hn;^ hsu^-. 

[»*«3] BtflBTt^ P ©«&|£tt£#« 1 - 5-2. 4t^i#«U 
r?> hO^CO^MiCJt (K-/t> h/^X h) 0. 34 4 — 2. 9 0 

o 

[3f##5] efflBTC^f*^ Be, Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, 

%.zfufrbmi$nz>'j>& < h % i m<D7tm~z$>z>m&Tg i ~ 4 ©vx-r*u&* i ^ic 

um<DMmx-\s V hn;K 

C»#^6] tffiETCjji P B, P, Al, Si, Ge, Se, Sb, T 
e, Tl, Po, &X$A t 3^P>a!li*lS^jQ:< 1 S©7t^T*feS«^^ 1 — 



1 



11-3082430 



10—370799 
[fN*3C7] BfjSBTC^d^ Co, Ni, Cu, Pd, As, Pt, 

a u 3^e>3H«ti*^3& < i m<z>7i>mT*2bz>m#Tg 1 ~ 6 © v*-m** i ^tcga 

[ff^8] BrfSHTC^P^A 1 T*$>y, BtffBTC^d^ Co, Ni, Cu 

, jkz$Asfrt>mixnz>'pte< n*> lS©7t:^T^s0*^l~7<z)v^•rtl^l 

ttft&l. 1 5 i:4Rj£Lfe»-£C 1. 5 0 — 1. 9 1 81CIH 

[f^lO] HI10 0cd/m 2 £&3<J:?ca:$f&«$i5£ji«£l2rT 
HSftSi-tfcil^C, jli^&li^^T^LT^fe^tiS^^^l 0. Ocd 
/A«±T*5 r h &#$t£"r<5ft^ 1-9 <£>V^4xfr i ^icta^©^^x 1/ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
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#*J2 10 — 370799 
LJfr?-©4#«W:, 1 0 VifS^(Z>{£«ffiT* 100-lOOOOc d/m 2 

[0 0 0 4] 

£#|*#e>*lTV^o #H§¥2 - 1 5 5 9 5#4*#{C«, 4>&<£l=b5 

tf LTM^£M#ll^£*lT^&o #H§¥8 - 2 0 9 1 2 0# 

&$gtcte. o. o o 5 ~ i o il%©r;i/* y ^ijci 2 ©^M^ e>^5^ 

&zmmttn£LTm^t=.Mtfm^znT^2> 0 #b§¥9-2 3207 

IC«, T;i/#U:£M7£il£k&fl:^BBi$C2. 9 e V«T07;^y±a^l5ci 

£3&*-e 0. 5 ~ 5 m*-%&ti&i£zmmttn£ vTm^zwtfm^ztiT&v 

, 10-158320 #^#IC», ffc*BBtJt4 . 0 e V &>±<D&m 1-3 

Ol^%fc, 0. 0 0 2~2JSf%©L i Mg££-£tf 3^^:^mmUn 

[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 
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4$5p 10 — 370799 

m^is?bu)\s$*vizyhm*T*&v.m% i m&m.tfi. i~i. 7T-&&5G 

[0 0 0 8] 

TC^f iCffiVASr £.tf-VgZ>7tmt: LTii. Be (1. 5), Sc (1. 3) 



, T 


i (1. 5) , V 


(1. 6) 


, Cr (1. 


6) 


, Mn (1. 5) , 


Y (1. 


2) 


, Z r (1. 4) 


, Nb (1 


. 6) , La 


(1 


. 1) , Ce (1. 


1 — 1 . 


2) 


, P r ( 1 . 1 — 


1. 2) , 


N d (1. 1 


— 1 


. 2) , Pm (1. 


1 — 1 . 


2) 


, Sm (1. 1~ 


1. 2) , 


E u ( 1 . 1 


— 1 


. 2) , Gd (1. 


1 — 1 . 


2) 


, T b ( 1 . 1 — 


1. 2) , 


Dy (1. 1 


— 1 


. 2) , Ho (1. 


1 — 1 . 


2) 


, E r ( 1 . 1 — 


1. 2) , 


Tm (1. 1 


— 1 


. 2) , Yb (1. 


1 — 1 . 


3) 


, Lu (1. 1 — 


1. 3) , 


Hf (1. 3) , 


Ta (1. 5) , W 


(1. ' 


) , 


Th (1. 3) , 


Pa(l. 


5) , RTfU 


(1 


.7) [ ( ) |*UC 





mtisTiz. zbizm^&^i 0 4~ii 2<D7tm. 21-144© 

KM. M^S-Jf-l 5 3 — 1 6 7<DrtmmZm?2>Z. fc^Tgfi. 
[0 0 0 9] 

rtmvizm^2>zL}itfT*gz>rtmt. lt&. h (2. n , b (2. o> , c 

(2. 5) , N (3. 0) , O (3. 5) , F (4. 0) , Al (1. 5) , S 
i (1. 8), P ( 2 . 1), S (2. 5), CI (3. 0), Ga (1. 6) 
, Ge (1. 8), As (2. 0), Se (2. 4), Br (2. 8), In ( 
1. 7), Sn(l. 8), Sb (1. 9), Te (2. 1), I (2. 5), 
Tl (1. 8), Pb (1. 8), Bi (1. 9), Po (2. 0), &&A t 

(2. 2) £ ( ) ftfctm&l&teft&a*'*. ] Zmf2>Z-£tfT*£2> 0 tviMp H 

vxm^zz.ii-&T* ; g2>m<z>7x>m£VTte. i 3 — 1 1 ijk&i 4 5 

-14 9<Drtm^*m-f2>Z-HtfT*%2>o 



4 



ajSElf 5 !* 11-308 



10 — 370799 

[0 0 10] 

m^u? hn;i/^^«yt> bm^T'&v. mn,m&m& 1. i~i. 7T*&£^n 

[0 0 11] 

5c^f> 5t;filP, &tf5t;i5i d it. 5t;f5i<Z>M8§*&C;&tt3, -^ti^ftllfc 

\,\<$mm*. Ttmf 0. 1~10SI% (££lC$?2;L<ti:0. 3 — 3^4%) 
x TC^pO. 1—99. 511% TC^dO — 99. 8W*%"e&U, 3 ^(D9c 
mi, P, d©:£T#^£*lSt§^ TXiMv £5tma<D&m<D^mtf9 Ojll 

[0 0 12] 

-3 lcfB«©^^lcJ3V>T, 383fc^fC 3kf£#-e&&** hi:, &yt 

h©^©^;!/^*©^ (F-^h/^h) 0. 344-2. 9 0, ^ 

£L<&0. 4 4 1 — 2. 2 6t'S>S^^$:#^i:tt^5. 
[0013] 

m&msizmmcDftmT'iz. m&m&mifii. i~i. 7T**>^7c^f b 

e, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, E u, Gd, Tb, Dy 
, Ho, Er, Tm, Yb, Lu, Th, RVnjfrbM&tl&'Pte < £ % 1 U<D 

[0014] 
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#5Ja 10 — 370799 

It. Ce, Pr, Sm, Eu, Tb, Dy, Ho, Er, Tm, Yb, Lu, & 

S#l. 1 — 1. 2©5t:^-e$>U, ^WlCtt, Ce, Pr, Sm, Eu, Tb 
, Dy, Ho, Er, StfT mfr bMlZtlZ'Pte < H % 1 «<D7GfH-e&§o 
[0 0 15] 

»#£6JC|B«©*&l8Tfci:, jtmvliK B, P, Al, Si, Ge, Se, S 
b, Te, Tl, Po, RXfA t 2)* £>S1&*1<54>& < 1 S©5t* v e&£ - ^ 

[0 0 16] 

^#^7{CgH«<Z)^T*^ «5Ugttft# 1 . 8 — 2. 4t'fe57tid)!)\ C 
o (1. 8), Ni (1. 8), Cu (1. 9), Pd (2. 2), Ag (1. 
9) , Pt (2. 2) , &tKAu (2. 4) [ ( ) rtfcMtSUgttS&j^'r. ] 

[0 0 17] 

»^8icsa*©^T'tt, tc^ p tfmm.m&m 1 . 5©M^y, jhma 

tf. nfSte&mtfil. 8—1. 9t^5Co, Ni, Cu, fttf Agfr&jgtftl 

1. 8 — 2. 4t*$)5Co, Ni, Cu, Ag, Pd, A u ft e>5gtf*l£4> 
[0 0 18] 

«*#^LT^«>e > tlS«^'ffiS<7)¥^'fiiE ave C e^©9># J 4 RtC 
3R©«««Ettfl!fe 1. 15i:^Lfc^tC, 1. 5 0 — 1. 91T*&£d££: 
^tSfcLTv**. Jtffi*jitliHtfl!©¥^«E ave li, #*L<tt. l. 50-1 
. 59, 80 — 1. 9 1t*)§ 0 

[0 0 19] 

st^m oizmmommvit. siioocd/m 2 t.f£2>&oizw.%imffiZ: 
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#3* 10 — 370799 

0. 0 c d/AJ^^&SZlh&^hbT^S,, 
[0 0 2 0] 

h^t'tS, Mill SI100cd/m 2 5 lCi^«S?s£ji«£ii:T 

^^-Br^h^lC, JSi^S:«^^-ei^LT^«)^tlS^^i: It, 7. 0 
cd/AJ£Ui. S^lCttlO. 0 c d/Agl^tti^^Iil^tS. 

[0 0 2 1] 

5 VM^MillL 5V tf 2 5 0 c d/m 2 «± 
, 3 £>lCfcfc5 0 0 c d/m 2 &>±"Z$>Z>m%&^V 9 h3^-£# 

[0 0 2 2] 

wmmms oo c d/m 2 jt^** z^izw.^ 

feiiti ©, *JSH»KK:^ , rs 5 o o Jt 

h H f<& i % Rtlg £ * £ = 

[0 0 2 3] 
[f£M] 

*»WJCfeW««»l!8!ttS (electronegativity ) fc£ % Pauling 60^Ss*?#«> 
iltffcLfcfcCD-e&y, Mul likens, Pauling P, IC <fc o TS^ ©7G3R©«5llgtelS 

[0 0 2 4] 
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4$5]Z 10 — 370799 



^yt-y.it^*)^- (ie) nm^wiftti (ea) •frt>&2>7tma>mM,m&m 

(EN) &©^:££J§V>3 3£#Tr#£„ 

E N = ( I E + E A) / ( 5 4 4 k J • m o 1 -1 ) (^ 1 ) 

[0 0 2 5] 

$.t^ 2 o ODjci A B i: ® ^0«^iffil©f 8 E AB li, 

8 E AB = 0. 0 8 8- 

C f E real- <E M « E BB ) } / ( k J • mo 1 "*) ] °' 5 

(^2) 

3dT% E real tt2o©7t;^Ai:B iKD^lC^^tbfc'ft^A-B©^^ 

*^-©^aMiiT?»y, e aa , E BB ii, ^-ax-en^itA, b ©##^©i§^ 

[0 0 2 6] 

2 OfflTcHA £ B £<Dmzi&l8.Z ftfcit&tyi A - B ©*§-&:ftttH:, 2 
Ai:Bi:©fg<z>«^m44g©M8 E AB #o 1 00%»^M^ft 

»K 5E AB ©iieWi|i?|l. 7©££, 50%>ft>^tt*5 

o%^^-a-tt©^i:^s„ 8 E AB ©;m*HI#2. o©££, ^6 3% 

H) £>\u>fy5m (x) i:0f^liffiS©i8 E HX ©im#ffi£ £ fliers 

7^©J:e>lC^S : nVititm (^^*>M-a-tt4%, 8E HI =0. 4) , MltT^m 
(>f*>*§-&ttl 1 %. 8E HI =0. 7) „ l&flSTMji ( >f 1 9%, 8 

E HC1 =0 - 9) - 

J£U:©«fce>lc, S&fiMS&tt, 7fiiR<Z)|g^«IS:S:Slb)fe^^SfiSJ&f8«i:LT 
[0 0 2 7] 
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tftip. 10 — 370799 

m{fca>mm^mm&T*3b*). mm^^<Dj:o^mm^m-ox^x^-Mx$>^ 

[0 0 2 8] 

inn hn;i/U7t> bm*<Dmm<nMf&fGm*:mm°tz>v&<Dmu£ l 
x, '&&&<t£mmmitfm^t>nx^z>o z.<D&^mmt. $m©*®tti»K:<fe 
&isxmmizmit-tz>®mfl:¥mx2bv. m* (Dmniz^^xmwmz&tb&m 

*^wtz>t~fo<z>mmt. lt, ttm<D&<frW:mizistfz>ti:wmwLzm^xmmL 
*?*»*t6tt»o»afe, m&izt-temmte¥£vxmmithtz.%<Dx&*) 

[0 0 2 9] 

So T;i/^U^:M5t:mi:bT^ Cs (0. 7) , Rb (0. 8) , K 

(0. 8), Na (0. 9), Li (1. 0) tfajStf&tU T/l/fc U ±SHfc*7G 

^ilLTli, Ba (0. 9), Sr (1. 0), Ca (1. 0) [( ) 

^itti&a^t. ] tfw&tis. Tfrjjv&mnmit^xmum&m-tfi. o 
mtf&mznx^z. m^n^mi&gtfi. o«T©7c^ii«^©^^^ 

ifCMtSFr, Cs, Rb, K, N a «:2&*T?ttIftare3S*jWC|*ft3 tlX 
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10 — 370799 

fc, TJ\yj}V±mi&mjbmizm-t2>R a, Ba, Sr, Ca, MgtiiiW 
^iC^b^tlT^bife&^t-So Fr, Cs, Rb, K, Na, Li; 

Ba, Sr, Cate. #B^©M^£^i?i£7K££/& LT, ^M*M#il7K 

[0 0 3 0] 

^.«LiN0 3 ilNaNOg ^«^Bfi?ffi-efe^ 0 

xmrnviz. _Lia<z)«^tt^^ i . oj^totc^©^*)*; jc. 
^<f?*)ti*. — f (Dm^-comitit. mmm&mi. o^T^miz 

> 5J£*_t, #*L<ttl. 5 — 2. 4T'^5^ip©im 

[0 0 3 1 ] 

[0 0 3 2] 
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/ff 5£ 10 — 370799 
jtimf JkTfjim P £$k^> 8-2. 4T'fe57cidS: 

[0 0 3 3] 

£e>lc, TCiftf, TGiSiP, ^tfjclfid 7ciR©MSB^tcfeW*. fftfftH 
[0 0 3 4] 

hi:, Steffi© K-A> hi: £4>&< b<D&W£frRAKM-t 
Z> V-Jly b(D^(D^;VMM(Dit ( h/*X h) 0. 3 4 4 — 2 

. 9 0, #£L<ttO. 441 — 2. 2 6 fc&S J:^ JC«j£-f * fc, #§*©H5tC 

[0 0 3 5] 
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[0 0 3 6] 

(mmm 1 ) 

its. mmmm2(D±iz\t, tn^ti^mun-^ <b&s. *-^a^I3 
-rs. 

[0 0 3 7] 

<}i9 0nm~0. 5 a. m<DmmxWLfef*fr2>* mwmffi 2 fc^ffc^rS^mttM 
)f*£LTtt:, -f>^?A$»ffc$j (I TO) , (Sn0 2 ) (D&oteX* 

n>f^-<<( Co, Au, Ni, Pd, p t m&'&Mjtma^.fo^ikis 

It'feoT, {fc^wtfc (wf) *:MiiafMK«w&©>ftf>ft#5 L >S'-v/i/ (i 

p) #$£fc4. 6 e v u±<Dmmm$Pt-&— m&}\zm^%frz>« *mmmx&. 
mmmm2&. mit-ow&m cito) zm^xmf&Lx^z. 

5> IP©IIi«4. 7 eVX2b^>t=. 0 3 <Z)3MH*g 2 £ A# -n y If 

•t&^mUhXlZ. FeCl 3 Sr^tf*Sft***K:«fcS9xy hx^^^^tfeJC 

[0 0 3 8] 
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[0 0 3 9] 

13, I6^M4, X.Tfm^'&Ammm 5 ii, JEh*^0. lmPaCO^ffiliB^, 

fl7 5>©iifttfe5 4, 4' , 4" - t r i s (3-methylphe 
nyl phenyl ami. no) triphenylamine ( jB$5M T D A 
TA) fr£>7£fi£L£ 0 XmMMfcte^T. 3^ - ;i/ftAtlM 3 ©f* ii 3 5 n m 
J^lCLfc., j}N-;W£Ai&j£«3©^*&, -Jl5WJCtt5 nm~ 1 6 0 n 
m&mWV&V. «Fib<tt2 5 nm~7 0 nm©iSt$)S 0 
[0 0 4 0] 

MTDATA©^©ffi^bbfeft^»C 57 H 48 N 4 T?S>»J, MTDATA 
0^^0 ; E>'l/^*li7 8 9. 04 g/mol^S„ 
[0 0 4 1 ] 
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Utl] 




-1 



[0 0 4 2] 

*-/i/$£A«&$£ji3 zmm-?z>v%<Dmm±^<DMMumizo. i o nm • s 

tCfg^bfc^ 0. 0004~2nm- s _1 ©^BT*^3g oTtg-e&S,, 
A««13 2 0 0°CJ^T©|gaT'^3£Rrtg-e&£# 

SEot, MTDATA$:fflV\5^t:{i, g^M^fc 1 0 0 "CJ£*T<Z>^BIC 

[0 0 4 3] 

M4{1 >ft;2lC^i-^#^T$>©^#^T?feSN, N' -diphen 
yl-N, N' - (3-methylphenyl) — 1 , 1' -biphen 
yl-4, 4' -diamine (itTPD) ttj&ft (\^t>*PZ>-fo7. b) t. 
U it 3 lC^-T3l : ^^l:7K^'ff:-&%T*$>-& 5, 6, 11, 12-tetrap 
henylnaphthacene (jS$(5 rubrene) K — A> 

LTV>£„ «3fettK-/t> h©^*tt, 0. 0 1 %~3 5%(D^H^-JK 

#jt-& y , b < i± i . o%~i2%, £ e> l < & 2 . 5 %~ 7 . 5 % 



1 4 
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5 nm~l 2 0 nnKOHBT'^y, h < tt 1 1 n m~ 5 5 n m<D 
$3 E9~C <£>£><> 
[0 0 4 4] 
[ft 2] 



[0 0 4 5] 
[ft 3] 




[0 0 4 6] 

^14 (Di^-e^STPDCD^^^IB&ftLfcft^ttCggHggNg 
»J. TPD0^0=E;i/Ii(j:5 1 6. 6 8 5 g/molT«fe5 0 58ftJf 
4 ©Steffi K-/\°> ht'feS r u b r e n e <D-fr^-<Dffimt L feft^ttC 42 H 
28 Tr&U, rubrene0^0 : E^Ii{i5 3 2. 6 8 g/mo 1T'J)5. 

3. l%b^loT^^*v^ 0 

[0 0 4 7] 





CH3 ^^CHa 



1 5 
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[0 0 4 8] 
[0 0 4 9] 

$:^-rS|^<7)»^_t:^(Z)m*^«, TPDfcrubreneil© 
-£ff"e0. 1 0 nm • s _1 {Ctg}£bfc#. 0. 0 0 04~2nm- s _1 0iBW 

T«^asffiT~&z> a n%m±* : fe®,irz>y&<DmwMmz. 2 0 o^j^t^isht' 

M^^VN-rtKJD^^^^MS^^M^^VNiilTbW* LV% 0 t£oT, TPD& 

J8v*5»#K:tt, 8 or^T^lgH^Oct^lc-TSr^^lc^^ 

[0 0 5 0] 

«^&AHj£JS 5 fct, ft 4 Kj^-r bis (10-hydroxybenzo [ 
h] quinolinate) beryllium (jfiffrB e b q) ^5>0j3cc5 
*l5 0 «^ASIizlM 5<Z>J¥^&3 8 nmT*&5„ «^-&A|jjiiJS 5 ©ff 
— jj&lC 5 n m~ 16 0 nm(D^H-e& b < & 2 5 n m~ 7 0 nmtf>|gH 



1 6 
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t**,S 0 B e b q<Dft^-(DffimtLfritmj&lZC 26 H 16 N 2 0 2 Be?*>J. B 
e b qO^^CD^E/HBtSttS 9 7. 4 4 g/molT'fe5. 

[0 0 5 1] 

[ft 4] 




[0 0 5 2] 

«^ASI^«5 S:^-rS|^©*«±^©^»^li, 0. lOnm-s -1 
ICfgJtLfctf, 0. 0 0 04~2nm - s'^HtllnllgtfeS. t^A 

im»5 SlgoSSSIgtt, 2 0 or;aT<DfgB^H*rfg-e&5#. 

[0 0 5 3] 

J£U:<Z><fc5fCLT, *-;i/&A$i*IJl3, 3fc#®4 % 2fctf*?-&A*H£Ji 5 

e>*j*3;tis^*«iM83feS8 zjj^xmfci ±izmm^r^ i«6^«t 

[0 0 5 4] 

|^M6li, mjjffiO. 1 m P a ©*£E#H5C»t»^, 5TC©Mt*I 
5tl/fc„ ii60^tt3OOnmfcbfc„ I^S 6 <Dj^&— 5 0 n m 
~5 0 0 nm©iHT'fel) o 
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[0 0 5 5] 

LTCefcl. 0lt%^*, t^ittl^l. 5-2. 4 T'&S^i P £ LT 
AU95. 011%^*, *ftl&ttft#l. 8-2. 4t**S7cIdtbtN 

(D^m £ K*JfcT?» ffi L fcM#^<z>i£&-e & s c 

[0 0 5 6] 
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